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(57) ABSTRACT 

An impeller for a Supercharger cast in molds to provide excel 
lent aerodynamic performance by eliminating parting-line 
corresponding parts from a hub surface and Vane Surfaces in 
each space formed of a pair of long Vanes adjacent to each 
other an a method of manufacturing the impeller. The method 
comprises a step for casting the impeller in the molds. Molten 
metal is poured in spaces formed by radially arranging, 
toward a center axis, the plurality of slide molds each having 
a short Vane-shaped bottomed groove part and a shape for the 
space between the pair of long Vanes adjacent to each other to 
mold the impeller. Then, the slide molds are moved in the 
radial direction of the center axis while rotating for mold 
releasing. Thus, the impeller for the Supercharger having no 
parting-line corresponding parts on both the hub Surface and 
the vane Surfaces in each space formed of the pair of long 
Vanes adjacent to each other can be provided. 
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MPELLER FOR SUPERCHARGER AND 
METHOD OF MANUFACTURING THE SAME 

TECHNICAL FIELD 

0001. The present invention relates to an impeller for a 
Supercharger, which makes use of exhaust gas from an inter 
nal combustion engine to feed a compressed air, and a method 
of manufacturing the same. 

BACKGROUND ART 

0002. In a Supercharger incorporated in an engine of an 
automobile or the like, an impeller at an exhaust side is caused 
to rotate with utilization of exhaust gas from an internal 
combustion engine thereby rotating a impeller coaxially at an 
intake side to feed a compressed air to the engine to increase 
an engine output. Since the exhaust side impeller is exposed 
to the high temperature exhaust gas discharged from the 
engine, in general it has been made from a heat resistant 
Ni-based Super alloy, and it is not so much complex in shape, 
so that it is manufactured by the lost wax casting process. On 
the other hand, since the intake side impeller is not exposed to 
a high temperature, usually it is made from an aluminum 
alloy. In order to achieve an increase in compressibility of 
compressed air, the intake side impeller has often a... complex 
blade configuration, in which two types of full and splitter 
blades having different shapes are arranged alternately adja 
cent to each other in plural. 
0003 Recently, higher speed rotation is requested of an 
intake side impeller for an increase in combustion efficiency 
and application of titanium alloys having a higher strength 
than that of aluminum alloys and disclosed in JP-A-2003 
9414.8 (Patent Publication 1) has been examined. Also, for 
conventional impellers made of an aluminum alloy, a blade 
configuration of an impeller and an improvement in dimen 
sional accuracy have been examined with a view to an 
improvement in aerodynamic performance. Further, applica 
tion of magnesium alloys having higher strength than alumi 
num alloys and Smaller weight than titanium alloys has been 
examined. 
0004. In case of applying a lost wax casting process to 
manufacture of an intake side impeller, it is necessary to 
fabricate an sacrificial pattern having the same form as a final 
product of an impeller as a die casting method. For example, 
Patent Publication 1 proposes to redesign a blade configura 
tion so that a die insert (slide die) can be taken out of a blade 
part of a sacrificial pattern, and Patent Publication 1 proposes 
an impeller manufactured by a lost wax casting process, 
which is referred to as investment casting. Such proposal is 
excellent in enabling mass production of impellers made of a 
titanium alloy at a relatively low cost. 
0005. In manufacture of a casting made of aluminum or 
magnesium alloys, a die casting method is frequently used, 
according to which casting defects are hard to generate, a 
favorable dimensional accuracy is obtained, and a casting 
having a smooth casting Surface can be mass-produced in 
high cycle. In the die casting method, a molten metal or 
semi-molten metal is filled directly into dies to form and 
shape a casting. According to a pressure at which a molten 
metal is fed into dies, for example, the die casting method is 
classified into a low-pressure casting method, a gravity cast 
ing method, and a pressurization casting method. Also, 
according to a feeding way for a molten metal, the die casting 
method is classified into an absorption casting method, a 
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decompression casting method and an injection casting 
method. In particular, the pressurization casting method, in 
which a pressurized molten metal is filled into dies, is gener 
ally referred to call die-casting and frequently used since it is 
favorable in run quality and hard to generate nonuniformity in 
cooling. Also, the injection casting method, in which a molten 
metal in a semi-molten state is fed to dies, is called a thixo 
mold casting method, Suffers less Solidification defect such as 
shrinkage, crack of a casting, and presents a high, dimen 
sional accuracy since a semi-molten metal being lower in 
molten metal temperature than a conventional die casting 
method is injection-molded into dies. 
0006 With regard to an impeller produced by casting in 
dies includes, JP-A-2000-213493 (Patent Publication 2) dis 
closes one example thereof which is produced by jointing 
separately formed blade parts to a hub part, and which the 
impeller is simple in shape without undercuts at blade parts. 
Also, for example, JP-A-2004-291032 (Patent Publication 3) 
discloses a molding machine for molding of various molded 
products such as ornaments made of an aluminum alloy or a 
magnesium alloy, various containers, housings for precision 
parts, camera, computer, etc., automotive parts, business 
machine parts, etc. but a applied shape is limited to a simple 
shape, which facilitates release of a housing from dies. 
0007 As set forth above, the intakeside impeller has often 
a complex blade configuration in which two types of full and 
splitter blades are arranged. Especially, in the case where Such 
an impeller has no undercut at blade parts, it has been pro 
duced by a plaster mold process instead of the conventional 
die casting method, according to which plaster mold process, 
a casting mold is fabricated by pouring plaster in a flexible 
rubber pattern. The rubber pattern is fabricated by forming a 
master model of an impeller, a silicon rubber into the master 
model to form a rubber mold, and further pouring a silicon 
rubber into the rubber mold, and so it is possible to reproduce 
a complex shape, but involves a problem that its dimensional 
accuracy is inferior to the die casting method. 
0008 Patent Publication 1: JP-A-2003-94148 
0009 Patent Publication 2: JP-A-2000-213493 
O010 Patent Publication 3: JP-A-2004-29.1032 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
0011. The present inventors considered to use a die casting 
method having advantages of excellent dimensional accuracy 
than a plaster mold process, forming of a Smooth and fine 
casting Surface, reducing machining, and to form an impeller 
by directly pouring a molten metal into a forming die for an 
sacrificial pattern while paying attention to a fact that an 
sacrificial pattern used in a lost wax casting method has 
Substantially the same shape as that of the impeller In the case 
of an impeller, in which undercuts are provided radially of a 
center axle in a space surrounded by a blade, in which full and 
splitter blades are alternately formed adjacent to each other, 
however, the die opening is difficult after casting. Also, even 
in the case of using a forming die for an sacrificial pattern 
used in the method of, for example, Patent Publication 1, it 
leads to redesigning a blade configuration so that a slide die 
adapted for two-dimensional movement can be taken out of 
an impeller as cast, so that the blade configuration is 
extremely limited and it becomes difficult to manufacture an 
impeller having a high aerodynamic performance and being 
complex in shape. 
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0012. An object of the invention is to solve the problems 
and to provide an impeller for a Supercharger, in which a high 
aerodynamic performance can be expected, and a method of 
manufacturing the same. 

Measure for Solving the Problems 
0013 The present inventors tried to form an impeller hav 
ing a shapes in which an undercut is formed radially by 
casting a molten metal directly in a die and have examined 
application of a slide die having a specific structure in a mold 
for casting and optimization of a release operation thereof 
whereby attaining the invention. 
0014 That is, the manufacturing method according to the 
invention is of manufacturing an impeller for a Supercharger 
by die casting, which impeller comprises a disk-shaped hub 
extending radially of a center axle, a plurality of blades 
extending from the hub and consisting of full blades and 
splitter blades arranged alternately and in adjacent relation 
ship, each of which blades has an aerodynamically curved 
Surface, spaces defined by the blades forming undercuts 
extending radially of the center axle, 
0015 wherein the process of die casting comprises the 
step of: 
0016 casting a molten metal into a space, which is defined 
by arranging a plurality of slide dies, each of which has a 
bottomed groove portion in the form of a splitter blade and a 
spatial configuration between a pair of adjacent full blades, 
radially toward the center axle, to form the impeller, and 
0017 subsequently moving and releasing the slide dies 
radially of the center axle while rotating those slide dies. 
0018. In the invention, a die device used in the process of 
die casting comprises a moving die capable of opening and 
closing movements in a direction along a center axle, a sta 
tionary die, a plurality of slide dies capable of moving radially 
of the center axle, and a slide Support provided on the respec 
tive slide die to support the same, and the respective each of 
the slide supports is driven to enable interlocking of the 
plurality of slide dies. 
0019. Also, the slide die can beformed by integrally bond 
ing a plurality of cores (that is, a plurality of components) 
with one another slide die. Also, a notional line, along which 
each of the slide dies is released from a cast impeller, prefer 
ably consisting of a notional line at XY coordinates on a 
two-dimensional plane, to which the center axle of the impel 
ler is perpendicular, and a notional line including a rotational 
component about the notional line at the XY coordinates. 
0020. According to the above manufacturing method, it is 
possible to form parting-line corresponding parts only on a 
trailing edge face, a fillet face, and a leading edge face, which 
forman outer peripheral of a fullblade, in a space Surrounded 
by blades. Thereby, it is possible to obtain an impeller for a 
Supercharger, which is new and excellent in aerodynamic 
performance, and in which any parting-line corresponding 
part is not present both on a hub Surface and blade Surfaces in 
a space Surrounded by blades. 
0021. That is, an impeller for a Supercharger, according to 
the invention, which is of a die casting and has a center axle, 
and which comprises a disk-shaped hub extending radially of 
the center axle, a plurality of blades extending from the hub 
and consisting of full blades and splitter blades arranged 
alternately and in adjacent relationship, each of which blades 
has an aerodynamically curved surface, spaces defined by the 
blades forming undercuts extending radially of the center 
axle, 
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0022 wherein respective spaces defined by pairs of the 
adjacent full blades comprise parting-line corresponding 
parts only on a trailing edge face, a fillet face, and a leading 
edge face, which form an outer peripheral of the full blade. 
0023. In the invention, an aluminum alloy is cast in dies to 
provide an impeller for a Supercharger, made of an aluminum 
alloy. In addition, other general casting materials such as 
magnesium alloys, etc. than aluminum alloys can be also used 
in the invention. 
0024. The impeller according to the invention can be used 
as an impeller at an intake side of a Supercharger. In this case, 
lightweight casting materials such as aluminum alloys and 
magnesium alloys are especially preferred. Also, magnesium 
alloys are especially suitable to application of the invention in 
terms of being more light and larger in specific strength than 
aluminum alloys. 

EFFECT OF THE INVENTION 

0025. According to the invention, it is possible to provide 
an impeller for a Supercharger, which is excellent in aerody 
namic performance and in which any parting-line corre 
sponding part is not present on a hub surface and blade Sur 
faces in a space Surrounded by blades, which is very 
industrially effective 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0026. As described above, an important feature of the 
invention resides in that application of a slide die, which has 
a specified construction, to dies for casting of a molten metal 
and a release operation of the dies are optimized by trying to 
apply a die casting method, in which a molten metal is filled 
directly in dies to provide for forming to manufacture a con 
figuration having an undercut formed radially of a center axle. 
0027 Specifically, the die casting process comprises: 
0028 casting a molten metal into a space, which is defined 
by arranging a plurality of slide dies, each of which has a 
bottomed groove portion in the form of a splitter blade and a 
spatial configuration between a pair of adjacent full blades, 
radially toward the center axle, to form the impeller, and 
0029 subsequently moving and releasing the slide dies 
radially of the center axle while rotating those slide dies. 
0030. A slide die, which constitutes one of important fea 
tures of the invention, comprises a bottomed groove portion 
in the form of a splitter blade and a spatial configuration 
between a pair of adjacent full blades, and a space between 
full blades, which includes a splitter blade, that is, a space 
corresponding to two fullblades in simple representation can 
be formed by a single slide die. That is, a bottomed groove 
portion in the form of a splitterblade defines a cavity, in which 
a splitter blade is formed, and a space defined by arranging a 
plurality of slide dies radially toward a center axle defines a 
cavity to determine shapes of full blades and a center axle. 
Thereby, it is possible to form a cavity having substantially 
the same configuration as that of the impeller for a Super 
charger. 
0031. In this manner, a single slide die defines a space 
corresponding to two full blades whereby the dies can be 
made simple and parting-line corresponding parts can be 
provided only on a trailing edge face, a fillet face, and a 
leading edge face, which form an outer peripheral of a full 
blade. Thereby, no parting-line is present in the space and no 
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parting-line corresponding part is present on a hub Surface 
and blade Surfaces in a space Surrounded by blades, in a cast 
impeller thus obtained. 
0032. In the invention, while a molten metal is cast into a 
slide die arranged in this manner to provide for forming a 
configuration, in which an undercut is formed radially, is 
aimed at, so that even when it is tried to move and release a 
slide die on a two-dimensional space defined radially of a 
center axle, the cast impeller cannot be released. 
0033 Hereupon, according to the invention, the slide die is 
moved and released radially of a center axle while being 
rotated. That is, a motional line, in which the slide die is 
released from a cast impeller, comprises a rotational compo 
nent about the motional line moving at the XY coordinates in 
addition to a motional line at XY coordinates on a two 
dimensional plane, to which the center axle of the impeller is 
perpendicular and which extends radially, whereby even a 
configuration, in which an undercut is formed radially, can be 
released. Also, further movement of the slide die in a Z 
direction being a direction toward the center axle may be 
added depending upon a blade configuration. 
0034. The impeller for a supercharger, obtained by the 
manufacturing method described above, makes an aerody 
namically excellent impeller for a Supercharger since no part 
ing-line corresponding part is present both on a hub Surface 
and blade Surfaces. 
0035) Subsequently, a specific example of an impeller for 
a supercharger is cited and described with reference to the 
drawings. First, a shape of an impeller for a Supercharger is 
described by way of example. FIG. 1 is a schematic view 
showing an impeller 1 for a Supercharger, including blades 
formed with full blades and splitter blades, which are used in 
a Supercharger for an internal combustion engine and formed 
alternately adjacent to each other, and FIG. 2 is a simplified 
view showing blades of the impeller 1 (only two full blades 
and one splitter blade are shown for the sake of clarity). A 
plurality of full blades 3 and a plurality of splitter blades 4, 
respectively, are protrusively and radially provided on a hub 
surface 2 extending radially of a center axle 20, the full blades 
3 and the splitter blades 4, respectively, having complicate, 
aerodynamically curved blade surfaces 5 on both sides. 
0036. In FIG. 1, the blade surfaces 5 comprises a curved 
Surface portion not including a trailing edge face 21 and a 
fillet face 22, which correspond to radially outer peripheral 
surfaces of the full blade 3 and the splitter blade 4, and a 
leading edge face 23 corresponding to a topmost portion of 
the respective full blades 3 and the respective splitterblades 4. 
Also, the hub surface 2 and the blade surface 5 of a space 
surrounded by blades composed of the full blades 3 and the 
splitter blade 4 correspond to a space 10 in a hatched area in 
FIG 2. 

0037. In addition, the blade surface referred to in the 
invention means a curved surface not including the trailing 
edge surface 21 and the fillet surface 22, which define outer 
peripheral sides of the full blade 3, and the leading edge 
surface 23, which defines a topmost portion of the full blade, 
for example, in the impeller 1 for the Supercharger shown in 
FIG 1. 

0038 Also, a parting-line referred to in the invention 
means a difference in level formed on parting faces of a die 
device and a linear trace generated by insetting of a molten 
metal into a parted section of the die device. 
0039. Also, a slide die applied in the invention and having 
a bottomed groove in the form of a splitter blade and a spatial 
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configuration between a pair of adjacent fullblades suffices to 
enable moving integrally when being released from an impel 
ler thus cast, Also, while the slide die may be fabricated 
integrally, it may be provided by fabricating a plurality of 
cores and then bonding them by means of bolting, brazing, 
etc. to be made integral. For example, with a slide die 8 shown 
in FIG. 5, two cores 25, 26 are bonded together at a bonded 
surface 27 to be made integral. This is because only groove 
working frequently has difficulty in obtaining a cavity con 
figuration of a splitter blade, which is thin-walled and has a 
curved Surface, as a bottomed groove and split makes it easy 
to manufacture a slide die. 
0040 Casting, in which a molten metal is cast directly in 
dies to provide for molding, is applied to manufacture an 
impeller 1 for a supercharger, shown in FIG. 1, in the follow 
ing processes. First, a molten metal for casting is prepared in 
the dies, then the molten metal is Supplied to a casting 
machine, the molten metal is cast in the dies to provide for 
molding, the dies are then moved and opened as shown in 
FIG. 7, and an impeller being a molding 18 thus cast and 
molded is released. A die releasing process for the cast impel 
ler is most important in a manufacturing method in the inven 
tion. 
0041 FIG. 3 shows an example of a die device applied to 
the invention. Dies include a moving die 6 capable of opening 
and closing in a direction along a axle 20 of an impeller, a 
stationary die 7, a plurality of slide dies 8 capable of moving 
radially of the axle 20 of the impeller, and a plurality of slide 
supports 9, which support the slide dies. 
0042. Also, FIG. 4 is a view as viewed along an arrow and 
showing an essential part of the stationary die 7 (only respec 
tive ones of the slide die 8 and the slide support 9 are shown 
for the sake of clarity), and FIG. 5 is a schematic view show 
ing the slide die 8. The single slide die 8 comprises parts 
including a hub cavity defining portion 11, a blade cavity 
defining portion 12, and a bottomedgroove portion 13 (shown 
by broken lines). The hub cavity defining portion 11 defines a 
hub surface 2 in a space, which contains a single splitterblade 
and is arranged between a pair of adjacent full blades. The 
blade cavity defining portion 12 defines two opposed blade 
surfaces 5 of a pair of adjacent full blades, the trailing edge 
face 21, which forms a parting-line in a space Surrounded by 
the blades, the fillet face 22, and the leading edge face 23 The 
bottomed groove portion 13 defines a splitter blade. That is, 
the single slide die 8 defines a configuration corresponding to 
the space 10 in the hatched area in FIG. 2. 
0043. Also, FIG. 6 is a side view showing a joined con 
struction of the slide die 8 and the slide support 9. The slide 
die 8 is mounted to a stationary pin 16 fixed to the slide 
support 9 through a bearing 15 mounted at a tip end of the 
stationary pin 16 for rotation about a rotational axis 14, and is 
connected to the slide support 9. 
0044 With such construction, the slide die 8 is made 
readily rotatable about the rotational axis 14 with less resis 
tance. Also, as shown in FIG. 4, a ring-shaped or disk-shaped 
support plate 17 is placed on a bottom surface of the slide die 
8 in an area, in which the slide dies 8 are radially movable, and 
the slide dies 8 are supported by the support plate 17. The 
Support plate 17 is made movable in a direction along the 
center axle 20 of the impeller. A construction is provided, in 
which when the moving die 6 and the stationary die 7 are 
opened, the support plate 17 is moved toward a side, on which 
it separates from the slide die 8. to make the slide die 8 
rotatable, and at this time the slide die 8 is supported only by 
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the slide support 9. Also, at the time of the dies closing, the 
Support plate 17 is returned to its original position to provide 
a structure in which the rotation of the slide die8 is restrained. 

0045. In the invention, it is important to determine an 
rotational axis of a slide die. As specific measures, a three 
dimensional model, in which CAD/CAM is used, can be used 
to beforehand retrieve a radial undercut in the space 10 shown 
in FIG. 2. Also, as further measures, a pattern for retrieval is 
obtained by first fabricating a partial pattern including a pair 
of adjacent full blades with a single splitter blade there 
between and pouring a resin or the like into the partial pattern. 
Retrieval can also be made by a trial, in which the pattern for 
retrieval is actually taken out of the partial pattern. With the 
measures described above, the rotational axis 14, which 
makes a motional line of the slide die 8 needed for die release 
from an impeller, is determined. In addition, while it is pref 
erable to retrieve a direction of complete undercut free from 
contact with an impeller, a space of several tens of microns to 
several hundreds of microns is actually present between the 
slide die and a molding 18 since the molding 18 cast during 
cooling after casting contracts somewhat. Also, the molding 
18 itself is in some cases deformable somewhat, so that die 
release is made possible without influences on the dimen 
sional accuracy even when a motional line of the slide die 8 
interferes to some extent with an impeller at the stage of 
CAD/CAM analysis. 
0046. In the invention, it is not necessarily required that 
the rotational axis 14 described above be perpendicular to the 
center axle 20 of an impeller depending upon an orientation of 
an undercut and intersect the center axle 20 of an impeller. For 
example, it does not matter whether the slide die 8 is with 
drawn and moved at an angle of several degrees to the center 
axle 20 of an impeller. 
0047. The slide dies 8 corresponding in number to the 
spaces 10 on an impeller are arranged annularly as shown in 
FIG.3 and the respective slide dies 8, the moving die 6, and 
the stationary die 7 are closed and brought into close contact 
together to define a cavity corresponding to a configuration of 
the impeller 1. A molten metal in a molten or semi-molten 
state is filled and cast into the cavity by the use of a casting 
machine Such as injection molding casting machine, etc. 
0048 Subsequently, an explanation will be given to a spe 

cific operation when the slide dies 8 are withdrawn and moved 
radially from a molding 18 as cast and formed at the time of 
die release. After casting and forming, the moving die 6 is 
separated from the stationary die 7 as shown in FIG. 3 and 
then moved to be opened. Subsequently, the support plate 17 
is moved away from the slide dies 8 to have the slide dies 8 
supported only by the slide supports 9 to make the slide dies 
8 rotatable. As shown in FIG.4, the slide supports 9 are taken 
out radially of the center axle 20 along a plurality of grooves 
19 formed radially on an upper surface of the stationary die 7. 
At this time, guide pins 24 can also be provided on bottoms of 
the slide supports 9 to guide the slide supports 9. 
0049 Since the slide die 8 is connected through the bear 
ing 15 mounted on the rotational axis 14 to the slide support 
9 by the stationary pin 16 as shown in FIG. 6, it is naturally 
rotated about the rotational axis 14 along a Surface configu 
ration of full blades and a splitter blade of the impeller with 
less resistance to be released. In addition, the bearing 15 
includes inner and outer rings, the inner ring being fixed to the 
stationary pin 16 and the outer ring being fixed to the slide die 
8. 
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0050 FIG. 7 shows such specific, rotating operation. In 
addition, that portion of the slide die 8, which defines a cavity 
corresponding to the space 10 shown in FIG. 2, is hatched in 
FIG. 7 for the sake of convenience. it is intended for describ 
ing a release operation of the slide die 8. FIGS. 7(a) to 7(d) 
show a state, in which the slide die 8 is being released from a 
molding 12. As being released, the slide die 8 rotates about the 
rotational axis 14 while being withdrawn and moved radially 
of the center axle 20 and finally is released as shown in FIG. 
7(d). In this manner, parting-line corresponding parts are 
formed only on the trailing edge face 21, the fillet face 22, and 
the leading edge face 23, which constitute outer peripheral 
sides of the full blade 3, in a space surrounded by the blades. 
That is, it is possible to obtain an impeller having no parting 
line present in those locations in the space 10 shown in FIG. 
2, which correspond to the hub surface 2 and the blade sur 
faces 5. 
0051. In addition, a method of manually withdrawing and 
moving individual slide Supports, preferably, a method, in 
which the slide Supports 9 are integrated in an interlocking 
construction and the slide dies 8 are pulled out of an impeller 
at a time, can be adopted as measures for movement of the 
slide supports 9. For example, as shown in FIG. 8, a stationary 
die 7 is composed of a stationary die upper base 30, a station 
ary die lower base 31, and a camplate 32 having cam grooves 
33. Guide pins 24 of respective slide supports 9 are caused to 
extend through grooves 19 on the stationary die upper base 30 
and the cam grooves 33 to be made integral. A drive lever 34 
connecting thereto a drive device (not shown) such as motor, 
pressure cylinder, etc. is provided on the camplate 32, and the 
respective slide supports 9 are integrated and interlocked by 
driving the camplate 32 through the drive lever 34, whereby 
the respective slide dies 8 can be released. Further, it is pref 
erable to automatically control moving operations of the slide 
Supports. 
0052. As described above, an impeller for a supercharger, 
according to the invention, can be obtained by removing an 
unnecessary runner channel, sprue gate, flash, etc. from a 
molding 18 after casting and forming. Also, it is possible to 
perform Surface treatment, such as plating, coating, etc., on an 
impeller thus obtained. 
0053. Thereby, it is possible to obtain an impeller for a 
Supercharger, not having any parting-line corresponding part 
present on both a hub surface and blade surfaces in a space 
surrounded by blades. 
0054 According to the invention, while a molten metal 
may be manufactured by any method as far as an alloy as used 
is appropriate, it suffices in case of using, for example, an 
aluminum alloy and a magnesium alloy to melt the same with 
the use of a direct heating furnace Such as gas type one, etc., 
an indirect heating furnace Such as electric type one, etc., a 
melting crucible provided on a casting machine, or the like. It 
Suffices to treat a molten metal in the atmosphere or in an 
atmosphere of inert gas. Subsequently, it suffices to Supply a 
molten metal to a casting machine to cast the same in dies at 
a temperature Suited to casting and in a moltenor semi-molten 
state with flowability. At this time, it suffices that conditions 
of casting and forming, such as temperature, pressure, speed 
in casting, a cooling patternafter casting, etc. be selected so as 
to be conformed to a molten metal, a configuration of an 
impeller, a casting machine, etc. In addition, application of 
the vacuum casting method, the decompression casting 
method, or the pressurization casting method in casting a 
molten metal in dies is preferable since a favorable run quality 
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is obtained even for a thin-walled portion of an impeller. Also, 
the thixomold casting method is preferable since a molding 
Suffers less Solidification defect such as shrinkage, crack, etc. 

INDUSTRIAL APPLICABILITY 

0055. The impeller according to the invention is used in a 
Supercharger, which makes use of exhaust gas from an inter 
nal combustion engine to feed a compressed air. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0056 FIG. 1 is a schematic view showing an example of 
an impeller for a Supercharger, 
0057 FIG. 2 is a simplified view showing an example of a 
blade, 
0058 FIG.3 is a general view showing an example of a die 
device, 
0059 FIG. 4 is a view as viewed along an arrow and 
showing an example of a stationary die, 
0060 FIG. 5 is a schematic view showing an example of a 
slide die, 
0061 FIG. 6 is a side view showing an example of a joined 
construction of a slide die and a slide Support, 
0062 FIG. 7 is a schematic view showing an example of a 
release operation of a slide die, and 
0063 FIG. 8 is a schematic view showing an example of a 
construction, in which interlocking of a slide die is made 
possible. 

1. An impeller for a Supercharger, cast in dies and compris 
ing a center axle, a disk-shaped hub extending radially of the 
center axle, a plurality of blades extending from the hub and 
consisting of fill blades and splitter blades arranged alter 
nately and in adjacent relationship, each of which blades has 
an aerodynamically curved surface, spaces defined by the 
blades forming undercuts extending radially of the center 
axle, 

wherein respective spaces defined by pairs of adjacent full 
blades comprise parting-line corresponding parts only 
on a trailing edge face, a fillet face, and a leading edge 
face, which form an outer peripheral of the full blade. 

2. The impeller for a Supercharger according to claim 1, 
wherein the impeller for a Supercharger is made of an alumi 
num alloy. 

3. The impeller for a Supercharger according to claim 1, 
wherein the impeller for a Supercharger is made of a magne 
sium alloy. 
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4. The impeller for a Supercharger according to claim 1, 
wherein the impeller for a Supercharger is used at an intake 
side of the Supercharger. 

5. A method of manufacturing an impeller for a Super 
charger by die casting, which impeller comprises a disk 
shaped hub extending radially of a center axle, a plurality of 
blades extending from the hub and consisting of full blades 
and splitter blades arranged alternately and in adjacent rela 
tionship, each of which blades has an aerodynamically curved 
Surface, spaces defined by the blades forming undercuts 
extending radially of the center axle, 

wherein the process of die casting comprises the step of 
casting a molten metal into a space, which is defined by 
arranging a plurality of slide dies, each of which has a 
bottomed groove portion in the form of a splitter blade 
and a spatial configuration between a pair of adjacent 
full blades, radially toward the center axle, to form the 
impeller, and 

Subsequently moving and releasing the slide dies radially 
of the center axle while rotating those slide dies. 

6. The method of manufacturing an impeller for a Super 
charger according to claim 5, whereina die device used in the 
process of casting in dies comprises a moving die capable of 
opening and closing movements in a direction along the cen 
ter axle, a stationary die, slide dies capable of moving radially 
of the center axle, and slide Supports, which Supports the slide 
dies, wherein the slide supports are driven to enable interlock 
ing of the slide dies. 

7. The method of manufacturing an impeller for a super 
charger according to claim 5, wherein a plurality of cores are 
bonded integrally to make the slide die. 

8. The method of manufacturing an impeller for a super 
charger according to claim 5, wherein a motional linen along 
which the slide die is released from a cast impeller, comprises 
a motional line at XY coordinates on a two-dimensional 
plane, to which the center axle of the impeller is perpendicu 
lar, and a motional line including a rotational component 
around the motional line at the XY coordinates. 

9. The method of manufacturing an impeller for a super 
charger according to claim 5, wherein an aluminum alloy is 
cast in the dies. 

10. The method of manufacturing an impeller for a super 
charger according to claim 5, wherein a magnesium alloy is 
cast in the dies. 


